
From: Guerry, William M.
To: HertzWu, Sara
Cc: Susan Ugai (Susan.Ugai@Nebraska.gov); Hensley, Dave; "JOsbahr@bigoxenergy.com"; Mike Major
Subject: Additional Modeling by HDR on the BOE Elevated Bypass Exhaust
Date: Tuesday, March 05, 2019 1:16:40 PM
Attachments: Big_Ox_Siouxland_Bypass_ALOHA_Results.pdf

Sara,
 
Thanks for your email earlier today. As you requested, enclosed is the expanded modeling
from HDR to address the additional scenarios. We look forward to discussing on our call
this afternoon.
 
Best,
Bill Guerry
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Background 


Big Ox Energy – Siouxland LLC (Big Ox) is evaluating the impacts of a bypass vent from their 
biogas cleanup skid venting methane to the atmosphere.   


On February 15th and 19th, 2019 Dave Hensley, U.S.EPA; Jason Osbahr, Big Ox; and Jason 
Gilbert, HDR had conversations regarding the modeling of the bypass vent.  The purpose of the 
conversations was to establish the perfered model and parameters for modeling the bypass 
vent.  The following are the key understandings and parameters that were agreed to during the 
Februay conversations: 


1. The ALOHA model, a software developed by the National Oceanic and Atmospheric 
Administration recognized by EPA for use in modeling of gas releases to the atmosphere 
will be used for the modeling.  


2. The bypass release will be modeled as a direct release so that it can be modeled as an 
elevated release. 


3. The meterological data for modeling will be based upon the average annual high 
temperature and the average annual wind speed in proximity to the site. 


4. Modeled source emission rates will be based upon the Nebraska Air Construction Permit 
CP17-033 and associated fact sheet issued April 9, 2018. 


Clean-up Skid Bypass 


Big Ox uses the clean-up skid bypass to vent off-spec gas, mainly containing methane, that 
cannot be injected into the natural gas pipeline.  The major contaminant in the gas is oxygen 
that has to be purged to allow the natural gas to meet pipeline quality.  


Modeling Inputs 


Table 1 summarizes the parameters used in the ALOHA model runs of the bypass vents.   


Table 1: ALOHA Modeling Input 


Model Input 
ALOHA 


Scenario 1 
ALOHA 


Scenario 2 
ALOHA 


Scenario 3 
ALOHA 


Scenario 4 
Source 


Release 
Quantity 


31,919 lb 2,878 lb 2,884 lb  2,877 lbs is the 
Maximum 


Methane Quantity 
for Biogas 


Cleanup Skid Per 
CP17-033 and 


Fact Sheet 


Release 
Duration 


60 min 60 min 60 min  Maximum 
ALOHA 


Allowable time 


Release Rate 532 lb/min 48 lb/min 48.1 lb/min 48.1 lb/min Calculated based 
upon Release 
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Model Input 
ALOHA 


Scenario 1 
ALOHA 


Scenario 2 
ALOHA 


Scenario 3 
ALOHA 


Scenario 4 
Source 


Quantity and 
Duration 


Mitigation 
Measures 


None None None None Big Ox 


Wind Speed 10.1 mph 10.1 mph 10.1 mph 6 mph Average of 2016-
2018 Observation 
Data from ASOS 
Station SUX in 


Sioux City, Iowa. 


Modeled Date 
and Time 


July 21, 
2018 Noon 


July 21, 
2018 Noon 


July 21, 
2018 Noon 


February 
27, 2019 


21:52 


Arbitrary 
Selection 


Stability Class C C C E ALOHA 
Calculated 


Cloud Cover 0% 0% 0% 0% 
Worst Case 


Scenario 


Air 
Temperature 


61.1 °F 61.1 °F 61.1 °F 3 °F 


Average of 2016-
2018 Observation 
Data from ASOS 
Station SUX in 


Sioux City, Iowa. 


Relative 
Humidity 


73% 73% 73% 79% 


Average of 2016-
2018 Observation 
Data from ASOS 
Station SUX in 


Sioux City, Iowa. 


Height of 
Release 


25 feet 25 feet 25 feet 25 feet 
Big Ox 


Surface 
Roughness 


Open 
Country 


Open 
Country 


Open 
Country 


Open 
Country 


Big Ox 


Buoyancy Model 
Provided 


Model 
Provided 


Model 
Provided 


Model 
Provided 


 


Inversion 
Height 


None None None None  


Temperature 
of released 
substance 


70 °F 70 °F 70 °F 70 °F Big Ox 
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Model Input 
ALOHA 


Scenario 1 
ALOHA 


Scenario 2 
ALOHA 


Scenario 3 
ALOHA 


Scenario 4 
Source 


Pressure of 
release 


substance 


164.7 psia 164.7 psia 64.7 psia 64.7 psia Big Ox indicates 
the Highest 
Sustained 


Pressure would 
be 150 psig and 
Lowest Expected 
Pressure would 


be 50 psig 


Release 
Volume 


1,120 cfm 101 cfm 261 cfm 261 cfm Based upon 
CP17-033 and 


Fact Sheet, 
Pressure of 
Release and 


Release Quantity 
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Table 2 presents the results of modeling for each scenario as well as the identification of 
receptors within the distance to Toxic Endpoint. 


Table 2: ALOHA Modeling Results 


Parameter 
ALOHA 


Scenario 1 
ALOHA 


Scenario 2 
ALOHA 


Scenario 3 
ALOHA 


Scenario 4 


Distance to Lower 
Explosive Limit of 


50,000 ppm (yards) 


Ground Level 
Concentrations 
Never Exceed 


Level of Concern 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


Distance to 60% of 
Lower Explosive 


Limit - 30,000 ppm 
(yards) 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


Distance to 10% of 
Lower Explosive 
Limit - 5,000 ppm 


(yards) 
113 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


Ground Level 
Concentrations 
Never Exceed 


Level of 
Concern 


 


Attached are the ALOHA text summaries for the above modeled scenarios. 


 


Conclusion 


The modeled values represent the expected conditions of the methane releases and do not 
show an exceedance of the LEL or 60% LEL. The resutls show an exceedence of 10% LEL for 
a methane release of greater than ten times the hourly methane production.







 


 


ATTACHMENT A 


ALOHA SCENARIO 1







 Text Summary  ALOHA® 5.4.7


  SITE DATA:
    Location: BIG OX SSC, NEBRASKA
    Building Air Exchanges Per Hour: 0.96 (unsheltered single storied)
    Time: July 21, 2018  1200 hours CDT (user specified)


  CHEMICAL DATA:
    Chemical Name: METHANE
    CAS Number: 74-82-8                    Molecular Weight: 16.04 g/mol
    PAC-1: 65000 ppm   PAC-2: 230000 ppm   PAC-3: 400000 ppm
    LEL: 50000 ppm     UEL: 150000 ppm
    Ambient Boiling Point: -259.5° F
    Vapor Pressure at Ambient Temperature: greater than 1 atm
    Ambient Saturation Concentration: 1,000,000 ppm or 100.0%


  ATMOSPHERIC DATA: (MANUAL INPUT OF DATA) 
    Wind: 10.1 miles/hour from NNW at 3 meters
    Ground Roughness: open country         Cloud Cover: 0 tenths
    Air Temperature: 61.1° F               Stability Class: C
    No Inversion Height                    Relative Humidity: 73%


  SOURCE STRENGTH:
    Direct Source: 1120 cubic feet/min     Source Height: 25 feet
    Source State: Gas
    Source Temperature: 70° F
    Source Pressure: 164.7 psia
    Release Duration: 60 minutes
    Release Rate: 532 pounds/min
    Total Amount Released: 31,919 pounds


  THREAT ZONE: 
    Threat Modeled: Flammable Area of Vapor Cloud
    Model Run: Gaussian
    Red   : LOC is not exceeded --- (50000 ppm = LEL)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.
    Orange: LOC is not exceeded --- (30000 ppm = 60% LEL = Flame Pockets)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.
    Yellow: 113 yards --- (5000 ppm = 10% LEL)







 


 


ATTACHMENT B 


ALOHA SCENARIO 2 


  







 Text Summary  ALOHA® 5.4.7


  SITE DATA:
    Location: BIG OX SSC, NEBRASKA
    Building Air Exchanges Per Hour: 0.96 (unsheltered single storied)
    Time: July 21, 2018  1200 hours CDT (user specified)


  CHEMICAL DATA:
    Chemical Name: METHANE
    CAS Number: 74-82-8                    Molecular Weight: 16.04 g/mol
    PAC-1: 65000 ppm   PAC-2: 230000 ppm   PAC-3: 400000 ppm
    LEL: 50000 ppm     UEL: 150000 ppm
    Ambient Boiling Point: -259.5° F
    Vapor Pressure at Ambient Temperature: greater than 1 atm
    Ambient Saturation Concentration: 1,000,000 ppm or 100.0%


  ATMOSPHERIC DATA: (MANUAL INPUT OF DATA) 
    Wind: 10.1 miles/hour from NNW at 3 meters
    Ground Roughness: open country         Cloud Cover: 0 tenths
    Air Temperature: 61.1° F               Stability Class: C
    No Inversion Height                    Relative Humidity: 73%


  SOURCE STRENGTH:
    Direct Source: 101 cubic feet/min      Source Height: 25 feet
    Source State: Gas
    Source Temperature: 70° F
    Source Pressure: 164.7 psia
    Release Duration: 60 minutes
    Release Rate: 48 pounds/min
    Total Amount Released: 2,878 pounds


  THREAT ZONE: 
    Threat Modeled: Flammable Area of Vapor Cloud
    Model Run: Gaussian
    Red   : LOC is not exceeded --- (50000 ppm = LEL)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.
    Orange: LOC is not exceeded --- (30000 ppm = 60% LEL = Flame Pockets)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.
    Yellow: LOC is not exceeded --- (5000 ppm = 10% LEL)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.







 


 


ATTACHMENT C 


ALOHA SCENARIO 3







 Text Summary  ALOHA® 5.4.6


  SITE DATA:
    Location: BIG OX SIOUXLAND INC., NEBRASKA
    Building Air Exchanges Per Hour: 0.96 (unsheltered single storied)
    Time: July 21, 2018  1200 hours CDT (user specified)


  CHEMICAL DATA:
    Chemical Name: METHANE
    CAS Number: 74-82-8                    Molecular Weight: 16.04 g/mol
    PAC-1: 65000 ppm   PAC-2: 230000 ppm   PAC-3: 400000 ppm
    LEL: 50000 ppm     UEL: 150000 ppm
    Ambient Boiling Point: -259.5° F
    Vapor Pressure at Ambient Temperature: greater than 1 atm
    Ambient Saturation Concentration: 1,000,000 ppm or 100.0%


  ATMOSPHERIC DATA: (MANUAL INPUT OF DATA) 
    Wind: 10.1 miles/hour from NNW at 3 meters
    Ground Roughness: open country         Cloud Cover: 0 tenths
    Air Temperature: 61.1° F               Stability Class: C
    No Inversion Height                    Relative Humidity: 73%


  SOURCE STRENGTH:
    Direct Source: 261 cubic feet/min      Source Height: 25 feet
    Source State: Gas
    Source Temperature: 70° F
    Source Pressure: 64.7 psia
    Release Duration: 60 minutes
    Release Rate: 48.1 pounds/min
    Total Amount Released: 2,884 pounds


  THREAT ZONE: 
    Threat Modeled: Flammable Area of Vapor Cloud
    Model Run: Gaussian
    Red   : LOC is not exceeded --- (50000 ppm = LEL)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.
    Orange: LOC is not exceeded --- (30000 ppm = 60% LEL = Flame Pockets)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.
    Yellow: LOC is not exceeded --- (5000 ppm = 10% LEL)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.







 


 


ATTACHMENT D 


ALOHA SCENARIO 4 







 Text Summary  ALOHA® 5.4.7


  SITE DATA:
    Location: BIG OX SSC, NEBRASKA
    Building Air Exchanges Per Hour: 0.96 (user specified)
    Time: February 27, 2019  2152 hours CST (user specified)


  CHEMICAL DATA:
    Chemical Name: METHANE
    CAS Number: 74-82-8                    Molecular Weight: 16.04 g/mol
    PAC-1: 65000 ppm   PAC-2: 230000 ppm   PAC-3: 400000 ppm
    LEL: 50000 ppm     UEL: 150000 ppm
    Ambient Boiling Point: -259.5° F
    Vapor Pressure at Ambient Temperature: greater than 1 atm
    Ambient Saturation Concentration: 1,000,000 ppm or 100.0%


  ATMOSPHERIC DATA: (MANUAL INPUT OF DATA) 
    Wind: 6 miles/hour from w at 3 meters
    Ground Roughness: open country         Cloud Cover: 0 tenths
    Air Temperature: 3° F                  Stability Class: E
    No Inversion Height                    Relative Humidity: 79%


  SOURCE STRENGTH:
    Direct Source: 261 cubic feet/min      Source Height: 25 feet
    Source State: Gas
    Source Temperature: 70° F
    Source Pressure: 64.7 psia
    Release Duration: 60 minutes
    Release Rate: 48.1 pounds/min
    Total Amount Released: 2,884 pounds


  THREAT ZONE: 
    Threat Modeled: Flammable Area of Vapor Cloud
    Model Run: Gaussian
    Red   : LOC is not exceeded --- (50000 ppm = LEL)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.
    Orange: LOC is not exceeded --- (30000 ppm = 60% LEL = Flame Pockets)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.
    Yellow: LOC is not exceeded --- (5000 ppm = 10% LEL)
    Note: Threat zone was not drawn because
       the ground level concentrations never exceed the LOC.






